A major part of Trichoderma antifungal system consists of a number of genes encoding for an astonishing variety of secreted lytic enzymes including; e.g. chitinase, cellulases and β-1,3-glucanases. The present work aimed to apply the mutagenesis technique in genetically breeding program of the bioagent Trichoderma viride to enhance three effective hydrolytic enzymes in their biocontrol abilities against two of the important plant fungal pathogens; Sclerotia rolfesii and Sclerotinia sclerotiorum the causal fungi of rot-root and white-rot diseases, respectively. Subjecting the spores of the wild type (T. viride) to the first UV-exposure time induced highly decrease in survival reached to 99.85%. Also, subjecting the spores of the two selected mutants (TvM1-UV1 and TvM9-UV1) to the second UV-exposure time induced highly decrease in their survival reached to 99.81 and 99.52%, respectively. The first and the second UV-treatments induced mutants with high growth and better sporulation measurements as well as superiority in biological control activities against some rot pathogens formed sclerotia than their parental wild type, Trichoderma viride. Four UV-induced mutants (TvM1-UV1, TvM9-UV1, TvM1-UV2 and TvM9-UV2) that obtained after UV-exposure of the parental wild type, Trichoderma viride were in vitro assessed for their biological control activities (Dual culture, filtrate inhibition, inhibition of sclerotia viability and inhibition of Polygalacuronase (PG) and Pectin methyl esterase (PME) activities against both pathogens. Through in vitro inhibitory activity by culture filtrates of the selected mutants (TvM1-UV1, TvM9-UV1, TvM1-UV2 and TvM9-UV2) and their parental wild type, T. viride, the growth rates, sclerotia viability as well as PG and PME activities were decreased the pathogens compared with the wild type. The filtrate inhibition activities of the selected mutants were considerably increased than that of their parental wild type. The pathogen S. sclerotiorum was more senstive to the inhibition effects of the culture filtrates of the tested T. viride mutants than the other pathogen S. rolfsii. Spectrophotometer was used to assay the hydrolytic enzymes; chitinase, β-1,3-glacturoranase and cellulases activities from the selected mutants (TvM1-UV1, TvM9-UV1, TvM1-UV2 and TvM9-UV2) and their parental wild type, T. viride. The selected mutants showed higher hydrolytic enzyme activities than their parental wild type. The greatest enzyme production by the tested T. viride mutants was cellulases followed by β-1,3-glucanase then chitinase. Total protein extraction and banding patterns SDS-polyacrylamid gel electrophoresis of mutants showed fold increased in bands numbers compared with wild type. In biological control experiments against rot-root and white-rot diseases caused by S. rolfesii and S. sclerotiorum, respectively in bean plants under artificial and natural infested soil, complete control of the disease was achieved, in which even the higher producer-hydrolytic enzymes of T. viride mutants treatment failed to provide significant control compared with their parental wild type. Treatment of the bean seeds with T. viride mutants resulted in reducing colonization of S. rolfesii and S. sclerotiorum in bean rhizosphere compared with treatment with their parental wild type and increased plant yield.
densities and auspicious ecosystem for their development (Rafael et al. 2007 and Ender and Kelly 2005) . We know that a fungicide program is required to manage fungal diseases. But fungicide application caused many negative effects on environment. As a consequence been directed primarily towards identified new control methods that could be effective, reliable and safe for the environment. Biological control of several plant pathogens has shown promise as an option diseases management strategy (Jensen 2000) . Antagonistic microorganisms represent the most diverse group of organisms on the plant. Even through the natural microflora, antagonistic fungi included Trichoderma species are surmised of special share as biological control agents against numerous phytopathogenic fungi (Jensen 2000) . Trichoderma species are known as cogent producer of many antifungal metabolites including enzymes and others (Ghisalberti, 2002 and Harman et al., 2004) . Trichoderma classifcationally is a genus of fungi within the division Deutromycetes, which are a heterogeneous group of fungi in which sexual stages (perfect stages) are not known or rarely found and reproduction is limited to the production of conidia (Hunter and Barnett 1974 and Harman et al. 2004) . Unfortunately, many of the microorganisms that have gained industrial importance do not have a clearly defined sexual cycle (e.g. Fungi imerfacti). This has meant that the only way to change the genome with a view to enhancing productivity has been indulge in massive mutational programs, followed by screening and selection to detect the new variants that might arise (Smith, 1996 ; Brunner et al. 2005 and Ximena et al. 2007) . Mutagenesis of the microorganisms including those used as biocontrol agents were applied to improve of the antifungal production and antagonistic potential over a broad spectrum of phytopathogens, survival, longevity and activity (Ximena et al. 2007 ). Several successful endeavors had been made to rectify the biocontrol potential of Trichoderma or Gliocladum species (which were bankrupted to generate new biotypes) by exposing the spores to chemical or physical mutagens. Physical mutagen like UV-ray Brunner et al. 2005) . In this respect, Haggag and Mohamed (2002) found that mutagenesis of three Trichoderma species by gamma irradiation exhibited high capabilities to produce efficient antibiotics, enzymes and phenols, corresponded to better onion white rot disease control in overall biocontrol ability. The present work aimed to apply the mutagenesis technique in genetically breeding program of the bioagent Trichoderma viride to enhancement three effective hydrolytic enzymes in their biocontrol abilities against two of the important plant fungal pathogens, Sclerotia rolfesii and Sclerotinia sclerotiorum, the causal fungi of root-rot and damping-off diseases.
MATERIALS AND METHODS

Fungal cultures :
The bioagent fungi, Trichoderma viride and the pathogens; Sclerotia rolfsii and Sclerotinia sclerotiorum, the causal fungi of White mold diseases, respectively were isolated from bean plants, collected from El-Bohira (Nobaria districts) and identified in Plant Pathology Department, National Research Center, Dokki, Cairo, Egypt. Cultures were maintained on Bean dextrose agar (PDA) medium. Dextrose broth (PDB) medium or Czapek Dox salt solution (CDS) were used to obtain the fungal culture filtrates.
Induction of highly active -T. viride-mutants in biological control by UV radiation: The mutants were obtained according to the method of Rajappan et al. (1996) with slightly modifications. The wild type strain, T. viride was sub-cultured on PDA medium. After one week, conidial suspension was prepared by dislodging the conidia on agar surface with a sterile needle and by pouring sterilized physiological saline (0.85% NaCl) containing o.1% Tween-80 to disperse spore clumps. Conidial concentration was adjusted to 105/ml and one ml was poured on to the solidified PDA containing 0.1 Triton X-100 to restrict the growth of the fungal colonies. The plates with the lid removed were placed under the ultraviolet lamp (GERMICIDAL LAMP (VL-G), UV tube T-15C 15W 254 nm, VILBER-LOURMAT) and the distance between the agar surface and the lamp was adjusted to 30 cm and irradiated for 80 min. after irradiation, the plates were covered and incubated at 30°C±1°C. the colonies developed on these plates were isolated and grown on PDA and designated as M-UV1. Conidial suspension from TvM-UV1 was prepared, reirradiated and incubated as detailed above. The colonies developed grown on PDA designated as TvM-UV2. Inhibition zone and growth reduction of pathogens (S. sclerotiorum and S. rolfsii) caused by the treatment with the wild type strain (T. viride), TvM-UV1 and TvM-UV2 mutants were measured after 5 days. And also, the isolated mutants were tested for their linear growth on PDA medium after 72 hrs of incubation on 90-mm Petri dishes. Sporulation was determined in liquid bean dextrose medium (50-ml medium), after the incubation with shaking at 27°C±1°C. Spores were counted after 7-days and expressed as colony forming units (cfu). The selected mutants (TvM1-UV1 and TvM9-UV1) and (TvM1-UV2 and TvM9-UV2), that derived from exposing the wild type strain (T. viride) to the first and the second UVexposure times, respectively, were used to complete this study.
Filtrate inhibition:
Trichoderma viride mutants were grown on PDB medium for 15 d at 27 0 C to obtain the fungal culture filtrates. Fungal culture filtrate mixed with PDA medium to give 50 % concentration then inoculated with discs (5 mm in diam) of the tested pathogens. Inhibition zone was determined around the disks.
Inhibition sclerotia viability:
Batches of sclerotia (50 mg) were soaking in culture filtrates, and then added to PDA medium. After 8 days, sclerotia viability was determined.
Inhibition of Polygalacuronase (PG) and Pectin methyl esterase (PME) activities: Flasks of 250 ml containing 100 ml of PDB and culture filtrates of biocontrol agents in 50 % concentration were inoculated with each pathogens. After 7 days, PG according to the method of Matta and Diamoned (1963) and PME according to the method of Kertesz (1951) were determined. Enzymes assay: The hydrolytic enzymes; chitinase, β-1,3-glucanase and cellulase activities were assessed with a Labsystems Uniskan II microtiter plate spectrophotometer at a wavelength of 405 nm. 0.75-ml portion of the supernatant was merged with an equal volume of a basic salt solution holding either 10 mg/ ml -1 colloidal chitin for chitinase assay (Boller et al. 1983) , 10 mg/ ml -1 2 mg ml -1 laminarin for β-1,3-gluconase assay (Ashwell 1957) or 0.3 ml of carboxymethyl cellulase for cellulase assay (Pettersson and Porath 1966) using Sigma chemicals. The activity of chitinase was measured as the release of N-acetylglucoseamine from chitin and one unit (U) of enzyme activity was deliberated as the amount of enzyme that released micro mol of reducing groups min -1 ml -1 of the filtrate. The activities of β-1,3-glucanase and cellulase were measured as the release of sugar from laminarin and carboxymethyl cellulase and one unit (U) of enzyme activity was expressed as the amount of enzyme that catalyzed the release of micro mole of galacturonic acid min -1 ml of the filtrate.
Production of hydrolytic enzymes:
SDS-PAGE analysis:
The molecular masses of purified proteins under reducing and non-reducing conditions were estimated on 12.5%discontinuous (SDS) PAGE by comparison with a set of molecularmass markers (Low-molecular-mass markers, Sigma,), which ranged from 97 to 14.3 kDa.
Total Protein Extraction .Total protein extraction and banding patterns SDS -polyacrylamide gel electrophoresis was performed according to Sheri et al., 2002. Gel Documentation System .The statistical analysis data were carried out with the statistical software package SPSS system. The statistical analysis data were carried out with the statistical software according to the method which described by Iruela et al., 2002 . ) consisted of 5 m long rows spaced 0.5 m apart. Fifteen bean seeds (cv. Bronco) were sown per row. Trichoderma spp.were applied as seed soaking of approx 10 4 colony forming unit (cfu) per seed. In addition, Trichoderma sprays were omitted to avoid any interference with S. sclerotiorum epidemics. Treatment sprays consisted of spore suspensions in tap water at a concentration of 1 to 2 × 10 5 conidia per ml. Spraying was repeated twice, usually at 2-week intervals beginning one month after sowing. The control was treated with water. Disease incidence (percentage of diseased plants) was scored in the four rows of plants. Based on the outcome of this score, in 1994 bean yield was assessed by hand harvesting the center 2 × 2 m 2 of each plot, drying beans to 10% relative humidity, and weighing.
Survival of Trichoderma conidia on healthy crop tissue:
To monitor the survival of Trichoderma conidia on uninfected crops, green healthy leaves of bean and chicory were randomly sampled from each of five plots treated with Trichoderma, immediately after spraying Trichoderma . Samples (28 cm2 of each of five leaves per plot) were crushed in 5 ml of sterile water, and after serial dilution, a 0.1-ml aliquot was plated on PDA plus tetracycline at 25 µg ml -1 . For each dilution, three Petri dishes were inoculated. Petri dishes were incubated in the dark at 20°C, and colonies of Trichoderma were counted after 10 days. Number of colony forming units per square centimeter of leaf area was calculated from colony counts in the highest dilutions that still showed colonies in at least 5 of 15 petri dishes per treatment.
Statistical analysis:
The obtained data were statistically computed using the software SPSS for Windows (release 9.0.0, Dec. 18, 1998, standard version, SPSS Inc.). All treatments in the previous experiments consisted of three or more replicates.
RESULTS
Isolation of Trichoderma viride-UV-induced mutants:
Subjecting the spores of the wild type (T. viride) to the first UV-exposure time induced highly decrease in survival reached to 99.85% (Fig. 1) . Survived colonies were selected, designed and tested for their inhibition activities against some root-rot pathogens formed sclerotia as well as radial growth and sporulation measurements. Two mutants (TvM1-UV1 and TvM9-UV1) were selected for the second UV-exposure depending on the data that obtained from the biological control activities as well as redial growth and sporulation measurements of the tested mutants that derived from the first UV-exposure. Also, subjecting the spores of the two selected mutants (TvM1-UV1 and TvM9-UV1) to the second UVexposure time induced highly decrease in their survival reached to 99.81 and 99.52%, respectively (Fig. 1) . The survived colonies were designated as TvM1-UV2 and TvM9-UV2. The mutants derived from the first UV-exposure time (TvM1-UV1 and TvM9-UV1) and that derived from the second UV-exposure time (TvM1-UV2 and TvM9-UV2) were compared with their wild type (T. viride) for their inhibition activities against some root-rot pathogens formed sclerotia (i.e.
Sclerotia rolfsii and Sclerotinia sclerotiorum).
Radial growth and sporulation of the selected mutants after subjecting the spores of the wild type strain (T. viride) to the first UV-exposure time were estimated (Table 1) . UV-induced mutants showed higher growth and better sporulation than their wild type strain (T. viride), where, UV-induced mutants TvM1-UV1, TvM5-UV1 and TvM9-UV1 showed the highest growth (90 mm) and sporulation equal to 1984.7, 1736.5 and 1976.4 cfu x 10 4 , respectively comparing with their wild type which showed 60.3 mm growth and 360.3 cfu x 10 4 , respectively. Meanwhile, TvM7-UV1 and TvM8-UV1 showed the lowest growth. Data illustrated in Table 1 indicted that mutant isolates had the highest reduction rate against S. sclerotiorum followed by S. rolfsii compared with the wild type (T. viride). Mutants TvM1-UV1 and TvM9-UV1 maintained higher ability to restrict Sclerotinia sclerotiorum and Sclerotia rolfsii. Also, TvM5-UV1 reduced the pathogen growth. The induced mutants from the first UV-exposure time (TvM1-UV1 and TvM9-UV1) and from the second UVexposure time (TvM1-UV2 and TvM9-UV2) were compared with their parental wild type (T. viride) for their inhibition activities against some root-rot pathogens formed sclerotia (i.e. S. rolfsii and S. sclerotiorum). The data in Table 2 revealed that UVirradiation altered the genetic make up of T. viride and greatly increased its biocontrol capability as reflected by increasing the inhibition zone and decreasing sclerotia growth after treatment with (TvM1-UV1 and TvM9-UV1) and (TvM1-UV2 and TvM9-UV2) compared to that treated with the parental strain T. viride. Table ( 3) showed that amending media with culture filtrates of the selected mutants decreased growth rates, sclerotia viability as well as PG and PME activity of both pathogens compared with the wild type strain. The growth reduction of the tested pathogens was considerably increased after using mutants isolated after the second UV-exposure time than that isolated after the first UV-exposure time. The pathogen S. sclerotiorum was more sensitive to the inhibition effects of the culture filtrates of the tested T. viride isolates than the other pathogen S. rolfsii. 3 Inhibition of PG and PME activities were determined on liquid medium containing 50% culture filtrates of T. viride after 8 days incubation at 23 o C . *MUV1 is referred to the isolated mutants that induced after the first UV-exposure time. **MUV2 is referred to the isolated mutants that induced after the second UV-exposure time. Hydrolytic enzymes production by the selected Trichoderma viride mutants: Figure 2 showed that the hydrolytic enzymes production by all of the tested mutants was higher than their parental strains. The mutants that selected after the second UV-exposure time of T. viride (TvM1-UV2 and TvM9-UV2) had higher enzymes production than that selected after the first UV-exposure time of T. viride (TvM1-UV1 and TvM9-UV1). The greatest production of enzymes by the tested T. viride strains was cellulase followed by β-1,3-glucanase then chitinase. The highest mutant TvM9-UV2 showed the high production of cellulase, β-1,3-glacturoranase and chitinase that reached 6.19, 3.28 and 0.92 µg mg -1 dry weight, respectively, while the production of other tested strains ranged from 0.98, 0.33 and 0.21 µg mg -1 dry weight using wild type strain to 5.07, 2.83 and 0.91 µg mg -1 dry weight using TvM1-UV2 strain for cellulase, β-1,3-glucanase and chitinase, respectively. (TvM1-UV1 and TvM9-UV1) and (TvM1-UV2 and TvM9-UV2) are referred to the selected mutants after the first and the second UV-exposure times, respectively of T. viride. Figure (3) . There are observable differences in the protein banding pattern. Data in Figure (3A) Show that the total bands number for T. viride strains and their wild type ranged from 2 to 4 bands. The higher total number was 4 bands, TvM1 and, TvM9 .followed by three band in , M1and M9. But Wt were 2 bands, respectively. The results also revealed that the two , TvM1and , TvM9 (lane 4) and (lane 5) have one specific band . Statistical analysis for SDS-PAGE data: Package SPSS system. Significant different were determine at p‹0.05. Data from SDS-PAGE were pooled and transferred into 1 and 0, they were interred into the input of the program as shown in the dendrogram ( Figure 3B ). The dendrogram generated by (Gel works 1D) analysis confirmed the above pattern of diversity using SDS-PAGE found genetic difference. As shown in dendrogram ( Figure 3B ), the four T.viride strains; and their wild type strain (1) were classified into two pool-clusters. The first cluster include three strains, while the other cluster include the other remaining strains with different distance between them. This result was in agreement with obtained data at Figure (3A an B) . In the contrary, the first UV treatment, M1 strain as a control have a one group with very close distance between them (about 98% similarity). The second UV treatment, have one cluster near the last cluster but it is little distance from them (88% similarity). The ability of the wild type strain (T. viride) and its selected mutants in controlling white rot and root-rot diseases in bean plants under artificial infested soils with S. rolfesii and S. sclerotiorum was assessed (Table 4) . Rot diseases incidence was higher in untreated plants and reached to 16.5 and 23% after 120 days of sowing under artificial infested soils with S. rolfesii and S. sclerotiorum, respectively. Treated plants with the wild type strain (T. viride) decreased the incidence of wilt disease to 6.35 and 7.3% under artificial infested soils with S. rolfesii and S. sclerotiorum, respectively. Mutants possessed considerably higher biocontrol activity. No disease incidence was monitored in bean plants receiving TvM1-UV2 and TvM9-UV2 and a minimum level of disease symptoms were distinguished in those reciving TvM1-UV1 and TvM9-UV1 which reached to (2.3 and 1.1%) and (4.2 and 3.42%) under artificial infested soils with S. rolfesii and S. sclerotiorum, respectively. Colonization of either S. rolfesii or S. sclerotiorum isolates in bean rhizosphere under artificial infested soils was assessed through 120 days of sowing (Table 4) . Intensities of S. rolfesii and S. sclerotiorum under seed dressing with wild type strain (T. viride) were decreased to 0.105 and 0.035 propagate/g soil, respectively after 120 days. However, minimum propagates were recorded in rhizosphere of bean plants inoculated with TvM1-UV1 and TvM9-UV1 that reached to (0.062 and 0.021 propagate/g soil) and (0.034 and 0.006 propagate/g soil), respectively. At the same time, intensities of S. rolfesii and S. sclerotiorum reached to zero in the rhizosphere of bean plants inoculated with either TvM1-UV2 and TvM9-UV2 after 120 days.
SDS-PAGE, Protein fingerprinting
Field experiments: Role of T. viride wild type and its selected mutants in controlling root rot and white rot diseases in bean plants under natural infested soils with S. rolfesii and S. sclerotiorum, was assessed ( (Table 5 ). Mutants possessed considerably higher biocontrol activity. No disease incidence was monitored in bean plants receiving TvM9-UV1, and minimum level of disease symptoms were distinguished in those receiving TvM9-UV2. Significant differences (P<0.05) were obtained after treatments with the wild types and their mutants strains in inhibition of S. sclerotiorum growth in infected area of bean plants. In the wild type, population densities were slightly increased. All mutants strains clearly reduced pathogen progules on plants. At the same time, intensities of S. sclerotiorum dropped to zero in the bean plants inoculated with TvM9-UV1. Data presented in Table 6 indicated that the application of T. viride mutants affected growth (plant height, weight) and pods yield/ plant in comparison with T. viride wild type and untreated plants in both seasons. The highest values of plant height and dry weight were from bean treated with TvM9-UV1 mutant. TvM9-UV2 mutant also increased plant height and dry weight in comparison with T. viride wild type. Check plants had the lowest growth parameters in both seasons. (TvM1-UV1 and TvM9-UV1) are referred to the selected mutants after the first UV-exposure time of T. viride. **(TvM1-UV2 and TvM9-UV2) are referred to the selected mutants after the second UV-exposure time, respectively of T. viride. # Means within columns followed by different letters are significantly different (p<0.05). Table 5 : Efficiency of Trichoderma wild type and their selected mutants in controlling root rot and whilte rot diseases caused by S. rolfesii and S. sclerotiorum (%) in bean plants grown in natural infested soil. * (TvM1-UV1 and TvM9-UV1) are referred to the selected mutants after the first UV-exposure time of T. viride. **(TvM1-UV2 and TvM9-UV2) are referred to the selected mutants after the second UVexposure time, respectively of T. viride. # Means within columns followed by different letters are significantly different (p<0.05). *M. standard protein markers (standard proteins; 10, 15, 20, 25, 30, 40, 50, 60, 70, 85, 100, 120, 150 and 200 kDa) at rack 1.
** (T. viride) is referred to the parental wild type strain. *** (M1 and M9) and (TvM1-UV2 and TvM9) are referred to the selected mutants after the first and the second UV-exposure times, respectively of T. viride. 
DISCUSSION
The present work aimed to apply the mutagenesis technique in genetically breeding program of the bioagent Trichoderma viride to enhance three effective hydrolytic enzymes in their biocontrol abilities against two of the important plant fungal pathogens, S. rolfsii and S. sclerotiorum the causal fungi of rotroot and white-rot diseases, respectively, that, attack bean plants as well as their hydrolytic enzymes production. UV-light was used to induce T. viride mutants. Several successful endeavors had been made to increase the biocontrol potential of Trichoderma species by exposing the spores to physical mutagens Youssef and Aziz 1999 , Haggag and Mohamed 2002 Brunner et al. 2005 and Mohamed and Haggag 2005 .
Sclerotia rolfsii and S. sclerotiorum are important fungal pathogens affecting a wide range of hosts and has a worldwide distribution on numerous of field crops and vegetables (Purdy 1979 and Ender and Kelly 2005) . They cause severe crop losses in beans, carrot, bean, chicory, caraway, celery, lettuce, sunflower and oil seeds (Tu, 1997) . The incidence of sclerotia disease ranged from trace to 100 %,including beans (McLaren et al., 1996) . The pathogen from sclerotia on diseased plants, return to soil, where they remain viable for several years (Budge et al. 1995) . Diseases caused in economically important plants by S. sclerotiorum (Lib.) de Bary and closely related species occur worldwide, cause considerable damage, typically have been unpredictable and difficult to control culturally or chemically (Lumsden 1979) . Apothecia formation is critical stage in the life cycle of S. sclerotiorum because of importance of ascospore inoculum in the initial infection on host plants (Casale and Hart 1986) . Carpogenic germination and the number of stipes produced per sclerotium were affected by several external influences such as fungicides (Hawthorne and Jarvis 1973) , herbicides (Huang and Blackshaw 1995) , calcium cyanide (Wu 1991) , S-H mixture (Huang and Sun 1991) and volatile substances from urea (Huang and Janzen 1991) . Whereas, these materials had effects on environment, the bioagents T. viride (wild type and selected mutants)were used as effective, reliable and safe for the environment. Trichoderma spp. are active as hyperparasites (Turoczi et al. 1996; Gupta et al. 1999 and Okigbo and Ikediugwu 2000) . The antagonistic properties of Trichoderma spp. and their ability to reduce the growth of other soil borne pathogenic fungi have been described by several authors i.e. Abo-Ellil et al. (1998) . The ability of these antagonistics to attack the pathogenic fungi at different stages of their development has led to the concept that they could be powerful biocontrol agents. Several works have reported that the involvement of mycoparasites of fungi were formed sclerotia such as Sclerotinia spp. and S. rolfesii by Trichoderma spp. (Mukherjee et al. 1995 and Sac and Dorszewski 1996) . Subjecting the selected UVinduced mutants that derived from T. viride to in vitro bioassay (sclerotia viability and inhibition of Polyglacuronase (PG) and Pectin methyl esterase (PME) activities) against two root-rot pathogens forming sclerotia (S. rolfesii and S. sclerotiorum) it was found that the culture filtrates of the selected mutants decreased growth rates, sclerotia viability as well as PG and PME activity of both pathogens compared with their parental wild type. The activity of the pectolytic enzymes, polygalacuronase and pectin methyl esterase, produced by B. cinerea on bean leaves, were reduced in the presence of T. harzianum T39 and disease was significantly reduced by the antagonist (Zimand et al. 1996) . Many reports used UV-light to induce stable mutants from Trichoderma species showed superiority in their biological control activities against several pathogens than their parental wild type (Antal et al. 1997; Salama and Khlifa 1997 and Wadhwa et al. 1997) . The role of enzymes in biocontrol can often be assigned to mechanisms, parasitism and antibiosis. In particular cell wall degrading enzymes such as chitinases, β-1,3-glucanases, protease and cellulases, are not only important features of mycoparasites for colonization of their host fungi, but also may exhibit considerable antifungal activity on their own. One of enzymes mechanisms, antibiosis, relies on the recognition, binding and enzymatic disruption of the host-fungus cell wall (Elad, 2000 and Hermosa et al. 2000) . The tested UV-induced mutants were higher in their production of enzymes (cellulases, chitinases and β-1,3-glucanases) than their parental wild type strain (T. viride). Cellulase was the greatest enzyme production by the tested T. viride strains followed by β-1,3-glucanase then chitinase. The mutagenesis of three Trichoderma species exhibited high capabilities to produce efficient of many enzymes and other metabolites corresponded to better onion white rot disease control in overall biocontrol ability Mohamed 2002 and Harman et al, 2004) . A major part of Trichoderma antifungal system consists of a number of genes encoding for an astonishing variety of secreted lytic enzymes including; chitinase (endochitinases, 1,4-β-chitobiosidases), β-glucanases (endo-and exo-glucanases, β-1,3-glucosidases, β-1,6-glucosidases, N-acetyl-β-glucosaminidases), proteases, lipases, xylanases, mannanases, pectinases, amylases, phospholipases, RNases and DNases (Lorito 1998 and Hermosa et al. 2000) . Particularly useful for biocontrol applications are chitinolytic and glucanolytic enzymes as well as protein because of their ability to efficiently degrade the cell wall of plant pathogenic fungi by hydrolyzing biopolymers not present in plant tissues. Each of these two classes of enzymes contains a number of proteins with different enzyme activity and some of the enzymes have been purified and characterized and their genes cloned. The cell-wall-degrading enzymes (CWDEs) from Trichoderma strains have great potential in agriculture as active components in new fungicidal formulations (Hermosa et al., 2000) . These is because purified CWDEs from different strains of T. harzianum are highly effective in inhibition spore germination and mycelial growth in a broad range of pathogens such as Rhizoctonia, Fusarium, Alternaria, Ustilago, Venturia, Pythium, Phytophthora, Colletrichum and especially Botrytis (Baek et al. 1999; Elad, 2000; Rey et al. 2000 and Mohamed 2002) . Significant different were determined at p<0.05. Data from SDS-PAGE were pooled and transferred into 1 and 0, they were interred into the input of the program as shown in the dendrogram (Figure3B) . The statistical analysis data were carried out with the statistical software according to the method which described by I Iruela et al., 2002 . The dendrogram generated by (Gel works 3A) analysis confirmed the above pattern of diversity using SDS-PAGE found genetic difference.
The first UV treatment, was achieved by the ultraviolet lamp (GERMICIDAL LAMP (VL-G), UV tube T-15C 15W 254 nm, VILBER-LOURMAT), and the distance irradiation was 30 cm and irradiated for 80 min. at 30°C±1°C. As shown in dendrogram ( Figure 3B) , the four T.viride strains; and their wild type strain (1) were classified into two pool-clusters. The first cluster include three strains, while the other cluster include the other remaining strains with different distance between them. In the contrary, the first UV treatment, M1, and the W.T. strains as a control have a one group with very close distance between them (about 98% similarity). The second UV treatment, have one cluster near the last cluster but it is little distance from them (88% similarity). In biological control experiments against white rot and root rot diseases caused by in bean plants under artificial and natural infested soils, complete control disease was achieved, in which even the higher producer-hydrolytic enzymes; cellulases, chitinases and β-1,3-glucanases of Trichoderma mutants treatment failed to provide significant control compared with the parental wild type strain (T. viride). The seeds and plants of bean treated with Trichoderma mutants resulted in preventing colonization of both pathogens in bean parts compared with their parental wild type strain (T. viride). These results are in harmony with many successful attempts which have been carried out to improve the biocontrol abilities by mutagenic selection of different bioagent fungal strains (Cassiolato et al. 1997; Mukherjee et al. 1999 and Mohamed 2002) .
